



The potential therapeutic and research uses of somatic cells reprogrammed to a pluripotent state have been widely touted but also
remain constrained by the current requirement for viral delivery—and integration, at least in human cells—of reprogramming factors.
Two papers in this issue describe how soluble factors can improve the conversion of somatic cells to a pluripotent state. In a short
research article, Ding and colleagues use a methyltransferase inhibitor and a calcium ion channel agonist to replace c-Myc and Sox2
in the reprogramming of murine fibroblasts to induced pluripotent stem cells (iPSCs). Using a different assay, fusion of ESCs
with murine somatic cells, Cosma and collaborators reveal that periodic stimulation of the Wnt/b-catenin signaling cascade also
improves the efficiency of reprogramming. In addition to identifying soluble factors, a third study from Zhao et al. succeeds in
enhancing the efficiency of iPSC derivation of human fibroblasts by using p53 siRNA and UTFI in the place of c-Myc. Although
the precise mechanisms by which the factors used in these three papers act are not yet clear, the studies collectively illustrate
the range of signals that promote pluripotency. In addition, they pave the way for further screening efforts aimed at identifying
an all-soluble iPSC cocktail.
Signals from Home
Hematopoietic stem cells (HSCs) are known to circulate from niche to niche and thus are able to function
after experimental and clinical transplantation. Yet how HSC mobilization and interaction with niche
elements are regulated physiologically remain largely open to question. A review article from T. Lapidot
and colleagues describes a range of results, both old and new, that reveal several levels of interaction
that connect the nervous and immune systems via direct and indirect regulation of HSC function. Other
stem cell types are also able to migrate and home to their regulatory niches, at least in an experimental
setting, including murine male germline stem cells, or SSCs. Kanatsu-Shinohara et al. examine the
function of adhesion molecules in mediating the mobility of SSCs and reveal that both the stem cell
population and the Sertoli cell component of their testicular niche must express b1-integrin for proper
SSC/niche integration. The specific impact of integrin-dependent signals on physiologically located
stem cells remains to be defined, but the authors present evidence that b1-integrin is also involved in
the differentiation of SSCs.
Balancing Pluripotency with Differentiation Propensity
Stem cells, both pluripotent populations and more restricted tissue-specific stem cells, have been shown to exhibit significant het-
erogeneity. This is not to say that primitive populations contain both undifferentiated cells and committed precursors—which is, in
fact, often the case—but that, in addition, not all equally potent stem cells exhibit the same differentiation propensity at a given time.
The observed heterogeneity is likely regulated at the epigenetic level by chromatin modifications, and several relevant reports are
discussed in a Minireview article from M. Stadtfeld and T. Graf. Depending on the extent and nature of the epigenetic changes in-
duced, some chromatin modifying pathways can influence the fate and function of multiple stem cell populations. Lim and colleagues
identify Sall4 as a critical transcription factor required to maintain both ESCs and extraembryonic endoderm (XEN) stem cells. Intrigu-
ingly, the same factor is needed for distinct, yet overlapping, sets of target genes, highlighting how both pluripotency, in the case of
ESCs, and the restricted stem cell potential of XEN cells can depend on similar regulatory pathways.
Self-Organization in a Dish
Directing differentiation in a dish cannot fully replicate the complexity of developmental processes that occur
in vivo, but the ability to induce pluripotent cells to differentiate into specific lineages in defined conditions is
an essential aspect of realizing their potential for cell replacement therapies. Two papers in this issue permit
the pluripotent cells themselves to direct their own differentiation, based on the context of complex aggre-
gates that can form in a dish. Nusse and colleagues reveal that embryoid bodies set up internal gradients of
morphogens, including Wnt signals, and that these variations help determine the fate of progenitors within
a given region of the structure. Using a different aggregate system, Sasai and colleagues succeed in promot-
ing the self-organization of ESCs into complex structures with cross-sectional architecture and patterning
that resembles early corticogenesis of both mouse and human embryos. The opportunity to study differen-
tiation pathways in the context of neighboring cells offers an important window into how to isolate the essen-
tial signals required for a particular lineage and may lead to more efficient and scaleable directed differenti-
ation paradigms in the future.
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